A new species of Actinomadura Lechevalier and Lechevalier is described, for which the name Actinomadura macra is proposed. It is characterized by white, pale gray, or grayish aerial mycelia, straight, flexuous, hooked to coiled (once or twice) short spore chains, and spores with a smooth surface. The type strain of A. macra is P k e r FD 25934 (=ATCC 31286 Chemother. 19th, abstr. no. 1030Chemother. 19th, abstr. no. ,1979. This paper presents a characterization of the taxon, for which the name Actinomadura macra sp. nov. is proposed.
tinomadura macer (sic) (US. patent 4,148,882, April 10,1979 ; assignee, Pfizer Inc.). This strain, which was given the designation Pfizer FD 25934, was deposited at the American Type Culture Collection (ATCC) and accessioned there as ATCC 31286. The taxon A. macra (not A. macer as appeared incorrectly in the patent) has been mentioned previously (Abstr. Joint Int. Congr. Chemother. 11th and Intersci. Conf. Antimicrob. Agents Chemother. 19th, abstr. no. 1030, 1979) . This paper presents a characterization of the taxon, for which the name Actinomadura macra sp. nov. is proposed.
MATERIALS AND METHODS
Bacterial strains. Strain P h r FD 25934 and the type strain (16) of Actinomadura spadix (ATCC 27298) were used in this study. The former was isolated from a soil sample collected in Okayama, Japan, and the latter was purchased from the ATCC. The P h r strain was inoculated into liquid ATCC medium 172 (l), grown for 4 days at 28°C on a rotary shaker, and then transferred to fresh liquid ATCC medium 172. After 7 days of incubation at 28°C on a shaker, the growth was centrifuged, washed twice with sterile distilled water, and then used as an inoculum for various studies.
Media. Washed cells were inoculated onto the following media: TSP media 2 to 5 (15); mineral medium 1 and organic medium 2 of Gauze et al. (6); Jensen dextrose-casein isolation medium (9) with 0.1% calcium carbonate added; gelatin agar and starch agar (7); casein agar and tyrosine agar (8) ; Czapek sucrose agar (18); Emerson agar (18); yeast-starch agar (5); nutrient agar (18); calcium malate agar (17); peptone Czapek agar (4); potato carrot agar (11) modified by using only 30 g of potatoes, 2.5 g of carrots, and 20 g of agar; yeast extract-malt extract agar with coconut milk (ISP medium 2 plus 50 ml of coconut milk per liter of medium); potato dextrose agar with coconut milk (potatoes, 100 g; dextrose, 10 g; coconut milk, 50 ml, agar, 20 g; tap water added to 1, OOO ml); and 2% tap water agar. Inoculated plates were placed in an incubator at 28°C.
Morphological characterization. The morphologies of the spore chains and the mycelia of the cultures grown on Jensen dextrose-casein isolation medium, Czapek sucrose agar, and tyrosine agar were studied with a light microscope. The surfaces of the spores and the spore chains were studied with a Hitachi HU-12A transmission electron microscope.
Cultural characterization. Readings of the results of the growth on the various media were made at 14 days. The colors of the mycelia were described in common terminology, but the exact colors were determined by comparing the mycelia with color chips from the Color Hannony Manual ( 3 ) .
Physiological tests. The media used for the physiological testa were as follows: ISP media 1, 6, and 7 for melanin production (15); ISP medium 6 with lead acetate strips for HZS production; gelatin agar and starch agar; casein agar and tyrosine agar; organic nitrate broth (7); dextrose nitrate broth (medium 1
[lS] with 3 g of dextrose substituted for 30 g of sucrose and agar omitted); Jensen cellulose broth (9); cellulose broth of Levine and Schoenlein (medium 2511 [12] ); and ATCC medium 172 (for determination of the temperature range).
Carbohydrate utilization. Carbohydrate utilization was studied by the procedures described by Shirling and Gottlieb 
RESULTS AND DISCUSSION
Morphological properties. The vegetative hyphae of strain Pfizer FD 25934 were narrow and branched and measured 0.4 to 0.6 pm in diameter. On tyrosine agar, terminal or intercalary swellings were produced on the substrate mycelium; these swellings were globose, oval, or broadly elliptical to elongated and measured 1.5 to 3.5 pm in diameter or 1.1 to 2.8 by 2.8 to 5.5 pm. Numerous attempts at inducing spore formation on various common laboratory media used for the identification of the Actinomyce-
tales failed. However, after 5 weeks of incubation on Jensen isolation medium and Czapek sucrose agar, a culture produced a few short spore chains on the aerial mycelium. The spore chains (Fig.  1 ) contained 4 to 15 spores and were straight, flexuous, hooked, or coiled (once or twice). The spores were oval to elliptical and measured 0.8 to 1.0 by 1.2 to 2.0 pm. They had a smooth surface, as revealed by transmission electron microscopy ( Fig. 2) .
Cultural characteristics. Identity of strain Pfizer FD 25934. The production of short spore chains, the cultural characteristics, and the presence of meso-diaminopimelic acid and madurose in the wholecell hydrolysates place strain Pfizer FD 25934 in the genus Actinomadura Lechevalier and Lechevalier (10, 16). When compared with descriptions of known species of Actinomadura, this strain most closely resembled A. spadix Nonomura and Ohara (14) . A culture of the type strain of A. spadix (ATCC 27298) was therefore used for comparison in this study. Both strain Pfizer FD 25934 and A. spadix ATCC 27298 shared the following properties: production of grayish aerial mycelium, production of spores with a smooth surface, cultural characteristics on organic agar 2 of Gauze et al. (6) and ISP medium 5, no production of melanin, and a positive nitrate reduction test. On ISP medium 2, colonies of strain Pfizer FD 25934 were gray to grayish black and produced a brown soluble pigment, whereas those of A. spadix ATCC 27298 were white to pale yellow and did not produce soluble pigment. On ISP medium 3, colonies of the former did not produce soluble pigment, whereas those of the latter produced a pink, soluble pigment. On ISP medium 4 and mineral medium 1 of Gauze et al., colonies of strain Pfner FD 25934 were pale gray at the end of the streak, and those of A. spadix ATCC 27298 were cream colored. In addition, A. spadix ATCC 27298 differed from strain Pfizer FD 25934 in that the former was positive for starch hydrolysis, negative for gelatin liquefaction, and positive for milk peptonization and showed slight growth at 45°C. In carbohydrate utilization, A. spadix ATCC 27298 but not strain Pfizer FD 25934 utilized arabinose, fructose, mannitol, raffinose, and rhamnose. Thus, strain Pfuer FD 25934 is considered to represent a heretofore undescribed species of the genus Actinomadura, for which the name A. macra sp. nov. is proposed. The specific epithet (L. fern. adj. macra lean) refers to the poor, thin growth of this organism on many media used in the identifica-
